trans-Resveratrol is one of the most important plant polyphenols and has attracted considerable pharmaceutical interest because of its diverse biological activities [1] . However, the water-insolubility of trans-resveratrol limits its further pharmacological exploitation. Glycosylation allows water-insoluble and unstable organic compounds to be converted into the corresponding water-soluble and stable compounds. Furthermore, trans-resveratrol 3-O--Dglucoside and trans-resveratrol 4'-O--D-glucoside have been reported to show pharmaceutical properties such as cancer prevention [2] , and coronary heart disease [3] , antioxidant [4] , and estrogenic activities [5] . Recently, several attempts have been made to synthesize resveratrol glycosides by chemical methods, including tedious protection-deprotection procedures, but these resulted in low yields [6] . Plant cell cultures would be useful for practical preparation of -D-glucosides, due to high potential of plant glucosyltransferases to diastereoselectively produce -D-glucosides through one-step enzymatic glucosylation [7] .
Here we report, for the first time, the diverse glycosylation pathways of trans-resveratrol by cultured plant cells to its
Three plant cell cultures, Glycine max, Gossypium hirsutum, and Eucalyptus perriniana, were tested for their potential to glycosylate trans-resveratrol (1) ( Figure 1 ). A total of 1 mmol of transresveratrol (1) was administered to ten 300 mL-conical flasks (0.1 mmol/flask) containing 70 g of suspension cell cultures of G. max, and the cultures were incubated at 25°C for 5 days on a rotary shaker (120 rpm). After the incubation period, the cells and medium were extracted as shown in the Experimental Section. Transresveratrol (1) was glucosylated to its 3-O--D-glucoside (2, 25%) and 4'-O--D-glucoside (3, 27%) by cultured G. max cells.
Next, trans-resveratrol (1) was subjected to the same glycosylation system using a plant cell culture of G. hirsutum. Three products, Time-course experiment: Thirty g (fresh weight) of the suspension cells was partitioned to each of 8 flasks containing 100 mL of medium. Substrate (16 mg) was administered to each flask and the mixtures were incubated on a rotary shaker at 25°C. After 10 h, one of the flasks was taken from the rotary shaker, and the cells and medium were separated by filtration. The extraction and analysis procedures were the same as those described above. The yield of the products was determined on the basis of the peak area from HPLC and expressed as a relative percentage of the total amount of the whole reaction products extracted.
